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(54) ANODIC BONDING AND DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable to realize a uniform anodic 
bonding strong in adhesivity and produce functional elements having fine 
three-dimensional structures, such as micromachines, by disposing a 
metal layer for forming an eutectic compound between a glass layer and 
a conductor or semi-conductor layer, heating the layers, and 
subsequently applying a direct current voltage between the glass layer 
and the conductor or semi-conductor layer. 

SOLUTION: This method for the anodic bonding comprises inserting a 
metal layer capable of forming an eutectic compound together with 
silicon 14 at a lower temperature than the softening point of glass 11, 
such as a gold layer, between the glass 1 1 and a conductor or 
semiconductor layer 1 3 such as a silicon layer, heating the metal layer 
at a temperature above the eutectic point with a heater 1 5 to react the 
conductor or semi-conductor 13 with the metal layer 14, thus forming 
the region 14 of the eutectic compound on the interface of the silicon 
13, and subsequently applying a direct current voltage to the glass 11 as 
a cathode and to the silicon 13 as an anode to anodically bond the glass 
11 to the silicon 13. 
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* NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated: 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The process which a conductor or a semi-conductor, and the eutectic-ized metal layer are made to 
intervene at low temperature rather than the softening temperature of glass between a glass layer, a conductor 
or a semi-conductor layer, and said glass layer and said conductor, or a semi-conductor layer, and is heated. 
The anode plate Junction approach characterized by having the process which joins said glass layer and said 
conductor, or a semi-conductor layer by ****(ing) direct current voltage among these two electrodes, using said 
anode plate and glass layer side as cathode for a said conductor or semi-conductor layer side. 
[Claim 2] The anode plate junction approach according to claim 1 characterized by using silicon as said 
conductor or a semi-conductor layer. 

[Claim 3] The junction approach according to claim 1 characterized by using gold as said metal layer made to 
intervene between said conductor or a semi-conductor layer, and said glass layer. 

[Claim 4] The process heated on both sides of the metal layer eutectic-ized with a conductor or a semi- 
conductor at low temperature rather than the softening temperature of said glass layer in the 1st field. 1st 
conductor, or semi-conductor layer of a glass layer which has two fields which became a pair. By ^MesMeOng) 
direct current voltage among these two electrodes, using said anode plate and glass layer side as cathode for a 
said 1st conductor or semi-conductor layer side A conductor or a semi-conductor, and the eutectic-ized metal 
layer are pinched by low temperature rather than the softening temperature of said glass layer in the process 
which joins said glass layer and said 1st conductor, or a semi-conductor layer, and the 2nd field, 2nd conductor 
or semi-conductor layer of said glass layer. The anode plate junction approach characterized by having the 
process to heat and the process which joins said glass layer and said 2nd conductor, or a semi-conductor layer 
by ****(ing) direct current voltage among these two electrodes, using said anode plate and glass layer side as 
cathode for a said 2nd conductor or semi-conductor layer side. 

[Claim 5] Equipment characterized by carrying out anode plate junction of the eutectic-ized layer of the 
conductor which has component structure or a semi-conductor layer, and a said conductor or a semi-conductor 
layer and a metal, and said eutectic-ized layer and glass layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of anode plate junction of silicon 
important as a technique, and glass of manufacturing a functional device with the detailed three-dimensional 
structures, such as for example, a micro sensor and a micro electron gun. 
[0002] 

[Description of the Prior Art] The anode plate junction approach is the junction approach which can join 
comparatively semi-conductors, such as conductors, such as a metal, and silicon, and inorganic insulator layers, 
such as glass, firmly in a low^:emperature process, without using adhesives. This approach is broadly used for 
formation of the detailed three-dimensional structures, such as a micro machine. This is because it is 
comparatively easy for it to be necessary to join the candidate for processing in the state of a wafer, and not to 
cause a location gap in this case according to anode plate junction, but to ensure uniform junction if it is going 
to manufacture at once many micro machines which need micro processing. In addition, about the ingredient 
suitable for anode plate junction, or junction conditions, it is G.Wallis and D.LPomerantz. Journal of Applied 
Physics. Vol.40 (1 969), and pp.3946-3949, for example. It is described in detail. Next, the principle of the anode 
plate junction between silicon and glass is explained using drawing 1 1 . The cathode terminal of the metal which 
sil icon and 81 were pushed for glass, and 80 pushed 82 for glass 81, and was disbursed, the anode terminal by 
which 83 was connected to silicon 80, and 84 express a power source among drawing, and 85 expresses heating 
apparatus. 

[0003] Drawing 1 1 (a) The glass 81 laid on silicon 80 and silicon 80 is laid on the heating apparatus 85 equipped 
with the heater which heats these, and the cathode terminal 82 is pressed against glass 81 so that it may be 
shown. Moreover, it connects electrically and an anode terminal 83 acts on silicon 80 as an anode plate. The 
silicon 80 and glass 81 which are joined by the anode plate conjugation method are first heated by 200-400 
degrees C with heating apparatus 85. Subsequently, direct current voltage of 300-800V is ****(ed) between an 
anode terminal 83 and a cathode terminal 82 for 1 to 3 minutes. Although Na exists in the glass 81 interior, it is 
forward Na+ by heating. Ion is [ become ] easy to move in glass 81. It is Na+ by **** of an electrical potential 
difference there. Ion is lengthened to cathode 82, moves, in the cathode 82 neighborhood, is carbonated and 
deposits ( drawing 1 1 (a)). 

[0004] On the other hand, although negative ion, such as oxygen which has an unpaired electron, also exists in 
glass 81, this anion remains into glass 81. Therefore, near [ where glass 81 is in contact with silicon 80 / 86 ] the 
interface, negative ion density serves as max, and it is drawing 1 1 (b). Electrostatic attraction strong against 86 
between glass 81 and silicon 80 arises, and adhesion of glass 81 and silicon 80 occurs with this electrostatic 
attraction so that it may be shown. 

[0005] Furthermore, when the oxygen and silicon 80 in glass 81 carry out covalent bond, strong junction arises 
by between glass 81 and silicon 80. Thus, in the interface of the glass 81 and silicon 80 which were combined 
and unified, it is drawing 1 1 (c). It is thought that the neutrality space-charge region 87 is formed and the thin 
charge field of positive/negative is formed in the both sides so that it may be showa At this time, it is Na+. 
Migration of ion is lost a current will not flow and anode plate junction completes it 

[0006] The above is the principle of anode plate junction and it was joining by contacting direct glass and silicon 

in this way conventionally. 

[0007] 
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junction approaches ] of adhesion has the large effect by the irregularity of a plane of composition. When there 
are a case where minute dust is in the contact interface of glass and silicon, and curvature, using drawing 1 2 , 
the problem that adhesion becomes weak is explained. By drawing 1 2 , 90 shows silicon and 91 shows glass. 
drawin g 12 (a) **** — the case where dust 92 consists in the interface of silicon 90 and glass 91 — being 
shown — **** — moreover, drawing 12 (b) **** — curvature etc. is in the interface of silicon 90 and glass 91, 
and the case where the clearance 93 is generated is shown. Drawing 1 2 (c) The silicon 90 and glass 91 with 
which dust 92 consists in an interface are heated, and what direct current voltage was applied according to the 
power source 98, and formed anode plate junction between cathode 96 and an anode plate 97 is shown. Since a 
space-charge region 94 is formed in homogeneity in the flat part of the interface of silicon 90 and glass 91 and 
anode plate junction takes place equally as shown in drawing, in the part, it has pasted up firmly, but around dust 
92, since migration and association of a forward anion prevent [ dust 92 ] and junction does not progress, it will 
be generated by the amount of [ 95 ]. i.e.. a void, non-jointing. 

[0008] Drawin gJl expresses typically the silicon wafer 90 after the anode plate junction which such a void 95 
generated, and the appearance of a glass plate 91. As explained above, in the anode plate junction by the 
conventional approach, the void occurred by existence of the contaminant of a plane of composition etc. and the 
camber of a substrate, and the problem that bonding strength fell was produced by an ununiformity arising in 
junction. 

[0009] This invention solves such a problem, is uniform, realizes strong adhesive anode plate junction, and aims 
at enabling manufacture of a functional device with the detailed three-dimensional structures, such as a micro 
machine. 
[0010] 

[Means for Solving the Problem] The process which the above-mentioned trouble makes a semi-conductor and 
the eutectic-ized metal layer intervene at low temperature rather than the softening temperature of glass 
between a glass layer, a semi-conductor layer, and said glass layer and said semi-conductor layer, and heats it. 
It is solved by the anode plate junction approach characterized by having the process which joins said glass 
layer and said semi-conductor layer by ****(ing) direct current voltage among these two electrodes, using said 
anode plate and glass layer side as cathode for said semi-conductor layer side. 

[001 1] The principle of this invention is explained using drawing 1 and drawin g 2 . The anode terminal by which 
11 were connected to glass and the cathode terminal of the metal by which heating apparatus and 16 were 
connected to the power source, and 17 was connected [ 12 / a metal thin film and 13 ] to glass for silicon and 
15 among drawing, and 18 was connected to silicon is expressed. Introduction and drawing 1 (a) Silicon and the 
eutectic-ized metal thin film 12, for example, a golden thin film, are inserted in the anode plate junction interface 
between glass 1 1 and silicon 13 at low temperature rather than the softening temperature of glass so that it may 
be shown. 

[0012] Next, when temperature is raised with heating apparatus 15 beyond an eutectic-ized point it is drawing 1 
(b), Silicon 13 and gold 12 react, and are eutectic-ized, and the field 14 of the eutectic combination gold of 
silicon and gold is thinly formed in the interface of glass 11 and silicon 13 so that it may be shown. 
Subsequently, as shown in drawing 2 , anode plate 17 side and glass side 13 sticks metal membranes 20 and 21 
so that it may become cathode 18, and it connects with a power source 16, respectively, and silicon side 11 
applies direct current voltage. Consequently, a part for the anode plate joint 19 is formed, ft is drawing 3 (a) that 
this junction is anode plate junction. It is proved firom change of the shown current Drawing 3 (a) Although 
change of the current of a from is shown immediately after impressing the electrical potential difference of 400 
volts to the silicon and glass which vapor-deposited gold, a current value decreases rapidly from immediately 
after electricahpotential-difference impression, and signs that a current will hardly flow in several minutes are 
shown. This is current change in typical anode plate junction, and even if it makes gold intervene, it is proved 
that anode plate junction is formed. 

[0013] On the other hand, by contrast it was in the condition opposed to the vacuum evaporationo side of the 
silicon which made gold vapor-deposit and the aluminosilicate glass plate, and the plane of composition was only 
heated at 400 degrees C, and it did not join to this at all by the case where an electrical potential difference is 
not impressed. Moreover, where the coating side and glass plate of a ''TO-8'^ mold metal package made from 
covar which coated about 1 micrometer of gold are opposed About 10 kgf/cm2 was pressurized, and after 
heating so that the temperature of a plane of composition may become 400 degrees C further, when the anode 
plate and glass side impressed so that a gold side might serve as cathode in the electrical potential difference of 
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requires that the covalent bond which forms an oxide should advance between the oxygen atoms and anode 
metals which remained after the movable ion in glass moved to cathode, in order to form anode plate junction, 
and anode plate junction is considered for not occurring only with the metal which does not carry out covalent 
bond to an oxygen atom like gold. Therefore, in the silicon and glass which vapor-deposited gold, it is shown that 
the eutectic of golden - silicon is carrying out anode plate junction with glass. 

[0014] By the above approaches, as a result of joining, when the void generated by the consistency of 2 mm 
hundreds of pieces /when conventional gold was not inserted inserts gold, it decreases sharply to generating of 
about [ several //mm ] two. This is equal to generating of a void having been lost as a matter of fact Thus, it is 
drawing 3 (b) that a void decreases by anode plate junction formation with the glass 11 and silicon 13 between 
which the golden thin film was made to be placed. It is because there is effectiveness which the gap of non- 
conflicting parts in accordance with 22, such as dust of the interface of glass 11 anisilicon 13, is buried, and 
changes a junction interface into a uniform condition according to the eutectic combination golden field 14 being 
soft so that it may be shown. Thus, the formed anode plate junction turns into little firm junction of generating of 
a void. 
[0015] 

[Embodiment of the Invention] The gestalt of operation of the first of this invention is explained using drawin g 4 
below. Drawing 4 (a) The silicon substrate 30 of the magnitude 20mmx20mm square which formed gold 31 with a 
thickness of about lOOnm in the front face by the spatter is opposed to the golden 31 vacuum-evaporationo 
side and the aluminosilicate glass plate 32 with a thickness [ containing sodium ] of about 0.1mm so that it may 
be shown. 

[0016] Next, drawin g 4 (b) It is drawing 4 (c) in the condition of having heated with heating apparatus 33 so that 
the plane of composition of a silicon substrate 30 and a glass plate 32 might become 400 degrees C, and having 
made the silicon substrate 30 and the glass plate 32 eutectic-izing so that it may be shown. The rear face of a 
silicon substrate 30 is connected to the anode terminal 35 of DC power supply 34 so that it may be shown, the 
rear face of a glass plate 32 is connected to a cathode terminal 36. and the electrical potential difference of 
about 400 volts is impressed 

[0017] Thus, the approach of counting the void part which can check association with the glass plate 32 and 
silicon substrate 30 which were formed in a circle configuration using infrared radiation, the configuration of an 
interference fringe, etc. showed that generating of a void had decreased considerably, when generating of a void 
was inspected by the approach of checking by viewing. The second operation gestalt which applied this invention 
to manufacture of a micro electron gun (minute field emission electron gun) is explained using drawing 5 - 
drawing 10 below. 

[0018] The 1st silicon with which drawing 5 is the type section Fig. of a micro electron gun module chip, and 40 
in drawing has the micro field emitter 41, and 42 are Si02. The film, Cr film with which 43 and 45 vapor- 
deposited gold, and 44 show a glass insulating layer and the 2nd silicon whose 46 is an electrode for 
acceleration. It is the structure which the micro electron gun module chip piled up the 1st silicon 40 which has 
the micro field emitter 41 which discharges an electron (e— ), the 2nd silicon 46 which .is an electrode for 
accelerating an electron to predetermined energy, and the glass 44 of the duty which insulates and supports 
structure as shown in this drawing, and was joined. Here, the micro field emitter 41 is a configuration in which 
the triangle pole with which the tip sharpened appears in the cylindrical plinth. Moreover, the opening 47 for 
passing the electron emitted from the micro field emitter 41 is formed in the glass insulating layer 44. 
[0019] In order to manufacture such a micro electron gun module chip, it is necessary to mainly form several 
layer structure of the first silicon 40, and the glass insulating layer 44 and the 2nd silicon 46. In the both sides of 
the glass insulating layer 44, silicon and the method of performing anode plate junction are applied on both sides 
of a golden thin film here, and it is Si02. The 1st silicon 40 which the film 42 deposited, junction of the 1st of the 
glass insulating layer 44, and 2nd junction to this zygote and 2nd silicon 46 are performed. Then, a wafer is cut 
down for each micro electron gun module chip, each micro electron gun module chip is joined to a metal module, 
and manufacture of a micro electron gun is completed. Hereafter, each process is explained in detail. 
[0020] First, the silicon wafer 50 in which much micro field emitter chips which have two or more emitters 41 
were formed is produced, and the process of *♦ is briefly described until it vapor-deposits a golden thin film to 
this. 

Jrawing e (a) As shown in a reference Fig., it is Si 02 of about 0.5-micrometer thickness. Let the silicon wafer 50 
/vhich has the film 51 be a substrate. 
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reference, next this substrate, and is equivalent to the formation location of an emitter It leaves only the film 51 
and is Si02 of other parts. The film 51 is removed. 

Drawing 6 (c) Reference isotropic etching is used and it is Si02. The film 51 is used as a mask and a silicon 
wafer 50 is etched. Thereby, it is Si02. Although the silicon wafer 50 of film 51 directly under is not etched, the 
exposed silicon wafer 50 is removed by etching. Si02 The silicon wafer 50 of film 51 directly under also serves 
as a configuration as shown in drawing by side etching from both sides. Finally, this part 52 serves as an emitter. 

[0022] Drawing 6 (d) By thermal oxidation, the front face of a silicon wafer 50 is oxidized to 3 Teruji. and it is 
Si02. The film 53 is formed about 0,3 micrometers of thickness. 

Drawing 6 (e) The whole is made to vapor-deposit the SiO film 54 by approaches, such as reference vacuum 
deposition. Thickness is about 0.7 micrometers. The SiO film 54 is Si02 of the periphery of the configuration 
used as an emitter, and the upper part It is the upper part although vapor-deposited on the film 53 Si02 It is 
not vapor-deposited around the location 52 used as the emitter covered by the film 51. 
[0023] Drawin g 7 (a) A reference pan is made to vapor-deposit the Or film 55 about 0.2 micrometers of 
thickness to the whole by approaches, such as vacuum deposition. The Or film 55 is not vapor^deposited around 
the location 52 in which the SiO film 54 serves as an emitter the same. 

Drawing 7 (b) Subsequently to the whole, the golden thin film 56 is made to vapor-deposit about lOOnm in 
thickness by approaches, such as vacuum deposition, 3 **. The golden thin film 56 is not vapor-deposited 
around the location 52 in which the Cr film 55 and the SiO film 54 serve as an emitter the same. 
[0024] Drawing 7 (c) Si02 of the upper part of the configuration which serves as an emitter by Reference BHF 
Lift off of the film 51, the SiO film 54. the Cr film 55. and the golden thin film 56 is carried out to the whole. 
Since it is a fluoric acid system, BHF is Si02. Although the film 51 and the SiO film 54 are etched, the part 
covered with the golden thin film 56 is not etched. On the other hand, the upper part of the configuration used 
as an emitter is SiO 2 which the side has exposed even if it covers with the golden thin film 56. Etching from the 
film 51 and the SIO film 54 progresses, and it is Si02. Film 51 and 53. the SiO film 54. the Cr film 55. and the 
golden thin film 56 are removed by the whole. An emitter 57 is exposed with this lift off. 

[0025] Drawing 7 (d) Patterning of reference, next the Cr film 55 covered with the golden thin film 56 is carried 
out to the configuration of the gate with the golden thin film 56 using a mask. The micro field emitter chip which 
has the emitter 57 which vapor-deposited the golden thin film 56 according to the above process is produced. 
Next junction to the silicon used as the above-mentioned micro field emitter chip, a glass insulating layer, and 
the electrode for acceleration is performed, and how to create a micro electron gun module chip is explained, 
[0026] In addition, the 1st opening for passing the electron emitted from the emitter 57 at the time of 
completion of a micro electron gun using a well-known technique and the 2nd opening whose connection of the 
electrode and electric supply wire of each micro field emitter chip is enabled at the time of completion of a 
micro electron gun are formed in the glass plate used at the following processes. Moreover, opening for passing 
the electron emitted also to the 2nd silicon wafer for accelerating electrodes used at the following processes 
from the emitter 57 at the time of completion of a micro electron gun is formed, and it has vapor-deposited by 
the spatter beforehand in the plane of composition in the thickness whose gold is about lOOnm. 
[0027] Drawin g 8 (a) Reference, next drawin g 6 (a) - (d) And drawing 7 (a) - (d) The golden thin film 56 uses and 
joins the field and the insulatingHayer glass plate 61 of the golden thin film 56 of the 1st silicon wafer 60 of 
vacuum evaporationo for anode plate junction on the Cr film 55 produced at the process. In this case, a 
thing with a thickness of 100 micrometers is used by 50mmx50mm as a glass plate 61, using 3 inches of 
diameters, and a thing with a thickness of 500 micrometers as a silicon wafer 60. 

[0028] Alignment is first performed in the 1st junction using the alignment mark of a silicon wafer 60, and the 
alignment mark of a glass plate 61. Then, heating at a heater 62 so that the plane of composition of a silicon 
wafer 60 and a glass plate 61 may become about 300 degrees 0. the electric supply pad on a silicon wafer 60 is 
connected to the anode plate 64 of DC power supply 63. it connects with cathode 65 through a cathode 
terminal, and a glass plate 61 impresses the electrical potential difference of about 300 volts about 10 minutes, 
although there is nothing to drawing. 1st Junction of the 1st silicon wafer 60 which has two or nrwre micro field 
emitter chips by this, and the insulatingHayer glass plate 61 is performed. 

[0029] Drawing 8 (b) Reference drawing 8 (a) It is drawing 8 (b) about the joined type section Rg. of the 1st 
silicon wafer 60 and the insulatingHayer glass plate 61. It is shown. 

Drawing J (a) The 2nd junction process with the 2nd silicon wafer 66 which is the electrode for acceleration 
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In this case, 3 inches of diameters and a thing with a thickness of 200 micrometers are used as a silicon wafer 
66 for the electrodes for acceleration. 

[0030] Alignment is first performed in the 2nd junction using the alignment mark of the 2nd silicon wafer 66, and 
the alignment mark of the insulating-layer glass plate 61. Then, heating with heating apparatus 62 so that the 
plane of composition of the 2nd silicon wafer 66 and the insulating-layer glass plate 61 may become about 300 
degrees C, the electric supply pad on the 2nd silicon wafer 66 is connected with the anode plate of DC power 
supply 63, the electric supply pad on the 1st silicon wafer already joined to the insulating-layer glass plate 61 is 
connected to the cathode of DC power supply 63, and the electrical potential difference of about 300 volts is 
impressed about 10 minutes. The 2nd junction process of the silicon wafer 60/the insulating-layer glass plate 61 
which has two or more micro field emitter chips which are the 2nd junction process by this, and the 2nd silicon 
wafer 66 is performed 

[0031] Drawing 9 (b) Reference drawin g 9 (a) It is drawin g 9 (b) about the type section Fig. of the 1st joined 
silicon wafer 60, the insulating-layer glass plate 61, and the 2nd silicon wafer 66. It is shown. 
Drawin g 1 0 (a) After termination of the junction process of the reference above 1st, and said 2nd junction 
process, Rhine for scribes on the silicon wafer 66 for electrodes for acceleration is used, and it cuts and 
separates into each micro electron gun module chip 67. The micro electron gun module chip 67 is formed of the 
junction process which 3 layer structures of the electrode 68 for acceleration, the glass insulating layer 69, and 
the silicon layer 70 that has a micro field emitter mentioned above. 

[0032] The electrode 68 for acceleration has the opening 71 for passing the electron emitted from the micro 
field emitter. 

Drawing 10 (b) The micro electron gun module chip 67 cut down to 3 Teruji is assembled. As a package of a 
micro electron gun, the metal package 72 of "TO-5" mold is used, for example. First, the micro electron gun 
module chip 67 cut down by the front face of the metal package 72 of "TO-5" mold is joined. 
[0033] Subsequently, each terminal of the electrode 68 for acceleration, an electrode 73, and the metal package 
72 is connected with the electric supply wire 74. A micro electron gun is manufactured according to the above 
processes. According to this approach, it is possible to carry out abundant manufacture of the micro electron 
gun at once. As mentioned above, although the gestalt of concrete operation of this invention was explained, this 
invention should not be limited only to an example, and can be carried out in various modes, and many 
deformation is possible for it 

[0034] For example, although the anode plate conjugation method was taken to junction of silicon and glass with 
the gestalt of this operation at the example, this may be junction of a metal and glass which does not limit to 
silicon, glass, or a semi-conductor and glass, makes gold etc. and an eutectic alloy, and oxidizes. 
[0035] 

[Effect of the Invention] According to this invention the above passage, with the eutectic combination gold thinly 
formed in the junction interface, the gap of the non-conflicting part in accordance with dust, camber, etc. of the 
junction interface leading to a void is buried, and a junction interface is changed into a uniform and flat condition. 
Consequently, generating of a void is prevented and the effectiveness that junction will become more uniform 
and firm is done so. 
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♦ NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the explanatory view (the 1) of the principle of this invention. 
[Drawing 2] It is the explanatory view (the 2) of the principle of this invention. 
[Drawing 3] It is the explanatory view (the 3) of the principle of this invention. 
[Drawin g 4] It is the explanatory view showing the gestalt of operation of the 1st of this invention. 
[Drawing 5] It is the explanatory view (the 1) showing the 2nd operation gestalt of this invention. 
[Drawing 6] It is the explanatory view (the 2) showing the 2nd operation gestalt of this invention. 
[Drawing 7] It is the explanatory view (the 3) showing the 2nd operation gestalt of this invention. 
[Drawin g 8] It is the explanatory view (the 4) showing the 2nd operation gestalt of this invention. 
[Drawing 9] It is the explanatory view (the 5) showing the 2nd operation gestalt of this invention. 
[Drawing 10] It is the explanatory view (the 6) showing the 2nd operation gestalt of this invention. 
[Drawing 1 1] It is the explanatory view of the conventional general anode plate junction. 
[Drawin g 1 2] It is drawing showing the trouble in the conventional approach. 

[Drawin g 13] It is the mimetic diagram showing the example of void generating of an anode plate junction 
interface. 

[Description of Notations] 

11. 32. 51, 60 Glass 

13, 30, 50, 61,70 Silicon 

1 7, 36, 62, 76 Cathode terminal 

18. 35. 63, 77 Anode terminal 
16. 34. 55, 64. 78 Power source 
15. 33. 54, 65 Heating apparatus 
12 31 Golden thin film 

14 37 Field of eutectic combination gold 
19 38 A part for an anode plate joint 

40 [ ] 1st Silicon 

41 [ ] Micro Field Emitter 

42 [ ] Si02 Film 

43 45 Or film which vapor-deposited gold 

44 [ ] Glass Insulating Layer 

46 [ ] 2nd Silicon Which is Electrode for Acceleration 

47 [ ] Opening 

60 [ ] Metal Package 
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